Ref 

# 


Hits 


Search Query 


DBS 


Default 
Operator 


Plurals 


Time Stamp 


LI 


173450 


transistor and capacitor 


US-PGPUB; 
USPAT 


OR 


ON 


2005/08/24 13:53 


L4 


127923 


1 and (hole or trench or opening or 
recess or aperture or depression or 
via or groove) 


US-PGPUB; 
USPAT 


OR 


ON 


2005/08/24 14:54 


L5 


529 


4 and ((HSG or hemispherical) with 
(trench or via or opening or hole or 
groove or recess or aperture or 
depression)) 


US-PGPUB; 
USPAT 


OR 


ON 


2005/08/24 14:55 


L6 


239 


5 and @ad<"20000330" 


US-PGPUB; 
USPAT 


OR 


ON 


2005/08/24 14:55 


L7 


29 


6 and logic and DRAM 


US-PGPUB; 
USPAT 


OR 


ON 


2005/08/24 14:48 


L9 


16374 


(logic with circuit) and DRAM and 
(hole or trench or opening or recess 
or aperture or depression or via or 
groove) 


US-PGPUB; 
USPAT 


OR 


ON 


2005/08/24 14:55 


LIO 


35 


9 and ((HSG or hemispherical) with 
(trench or via or opening or hole or 
groove or recess or aperture or 
depression)) 


US-PGPUB; 
USPAT 


OR 


ON 


2005/08/24 14:55 


Lll 


14 


10 and @ad<"20000330" 


US-PGPUB; 
USPAT 


OR 


ON 


2005/08/24 14:55 


L12 


0 


11 not 7 


US-PGPUB; 
USPAT 


OR 


ON 


2005/08/24 14:56 


L13 


271 


(logic with circuit) and DRAM and 
(hole or trench or opening or recess 
or aperture or depression or via or 
groove) 


USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 


OR 


ON 


2005/08/24 14:56 


L14 


2 


13 and (HSG or hemispherical) 


USOCR; 
EPO; JPO; 
DERWENT; 
IBM_TDB 


OR 


ON 


2005/08/24 14:57 



Search History 8/24/05 2:58:04 Piv| Page 1 

C:\Documents and Settings\HLee4\l^y Documents\EAST\Worl<spaces\10337684.wsp 



Ref 

# 


Hits 


Search Query 


DBS 


Default 
Operator 


Plurals 


Time Stamp 


LI 


1744 


(switching adj transistor) and logic 
and (memory or SRAIM) and CMOS 


- US-PGPUB; 
USPAT 


OR 


ON 


2005/08/25 07:54 


L2 


1915 


(switching adj transistor) and (logic 
or peripheral) and (memory or 
SRAM) and CMOS 


US-PGPUB; 
USPAT 


OR 


ON 


2005/08/25 07:57 


L3 


6 


2 and (HSG or hemispherical) 


US-PGPUB; 
USPAT 


OR 


ON 


2005/08/25 07:56 


L4 


1094 


2 and @ad<"20000330" 


US-PGPUB; 
USPAT 


OR 


ON 


2005/08/25 07:57 


L5 


48 


4 and polysilicon and interlayer 


US-PGPUB; 
USPAT 


OR 


ON 


2005/08/25 07:58 



Search History 8/25/05 8:05:59 AM Page 1 

C:\Documents and Settings\HLee4\My Documents\EAST\Workspaces\10337684.wsp 



US-PAT-NO: 6200898 



DOCUMENT-IDENTIFIER: US 6200898 B I 

TITLE: Global planarization process for high step DRAM devices 

via use of HF vapor etching 

KWIC 

Abstract Text - ABTX (1): 
A process to obtain a level top surface topography, for a semiconductor chip 
comprised with high step height, DRAM crown shaped capacitor structures, as 
well as comprised with lower step height, peripheral logic devices, has been 
developed. The process features the use of selective vapor HF procedures, 
removing insulator layers only from regions located between individual DRAM 
crown shaped storage node structures. The polysilicon layer, used for the 
upper plate structure, fills the space between individual crown shaped storage 
node structures, allowing a level top surface topography for the semiconductor 
chip to be realized, featuring an upper plate structure, as the top surface of 
the DRAM region, while the peripheral, logic device region, at the same level 
as the top of the DRAM crown shaped capacitor structures, is encased in 
insulator layers. 

TITLE -TI(1): 

Global planarization process for high step DRAM devices via use of HF vapor 
etching 

Brief Summary Text - BSTX (3): 

The present invention relates to methods used to fabricate semiconductor 
devices, and more specifically to a method used to achieve global planarization 
for integrated circuits comprised with dynamic random access memory, (DRAM), 
devices, and with logic devices. 

Brief Summary Text - BSTX (5): 

Integration of memory devices, such as DRAM devices, with logic devices, on 
the same semiconductor chip, have resulted in enhanced performance, as well as 
cost reductions, for the specific semiconductor chip formed with both type 
devices, when compared to counterpart combinations of semiconductor chips, each 
comprised with either only memory or only logic devices. In addition, the 
performance of DRAM devices has been enhanced via the use of crown shaped 
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capacitor structures, resulting in increased capacitor surface area, thus 
supplying increased capacitance and signal. However the high step height of 
the DRAM, crown shaped capacitor, located in a memory cell array, adjacent to 
peripheral regions comprised with lower step height, logic devices, can lead to 
difficulties when attempting to globally cover these devices with insulator. 

Brief Summary Text - BSTX (6): 
This invention will describe a novel procedure for obtaining global 
planarization for semiconductor chips comprised with both type devices, 
resulting in a smooth top surface topography for passivating insulator layers 
which overlay both DRAM devices, comprised with crown shaped capacitor 
structures, and logic devices, comprised with metal interconnect structures, 
less demanding in step height than the crown shaped capacitor structures, of 
the DRAM devices. This is accomplished using a series of selective HF vapor 
etch procedures. After formation of the crown shaped storage node structures, 
in storage node openings formed in a thick borophosphosilicate glass, (BPSG), 
layer, a thin, chemically vapor deposited, silicon oxide layer, formed using 
tetraethylorthosilicate, (TEOS), as a source, is used to cover the crown shaped 
storage node structures, as well as covering all regions of the top surface of 
the BPSG layer, including the region between crown capacitor shapes. A 
photoresist shape is formed overlying non-crown shaped structures, followed by 
a first HF vapor etch procedure, selectively removing the TEOS formed, silicon 
oxide layer from the crown capacitor shapes, as well as from the BPSG layer, 
located between the crown shaped structures. A second HF vapor etch is then 
used to remove the BPSG layer from between crown shaped structures, using 
either the photoresist shape as a mask, or removing the photoresist shape, and 
using the thin TEOS formed, silicon oxide layer, as an etch mask. The use of 
the TEOS formed silicon oxide layer, and the selective HF vapor etch, do not 
rely on the photoresist shape, which can be damaged during a conventional wet 
etch, BPSG removal procedure, to protect insulator layers overlying non -DRAM 
regions. Subsequent formation of polysilicon upper plate structures, fill the 
space between the crown shaped structures, resulting in a smooth top surface 
topography for a semiconductor device, comprised with high step height, DRAM 
devices, and with less severe step height, logic devices. 

Brief Summary Text - BSTX (9): 

It is an object of this invention to provide a smooth top surface topography 
for a semiconductor chip comprised with DRAM devices, featuring high step 
height features, such as crown shaped capacitor structures, and comprised of 
logic devices, in peripheral regions of the semiconductor chip. 

Brief Summary Text - BSTX (10): 
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It is another object of this invention to protect insulator layers located 
overlying peripheral regions of the semiconductor chip, from procedures used to 
remove insulator material from between DRAM crown shaped structures, via use of 
photoresist masking shapes, and via the use of a thin silicon oxide layer, 
formed using TEOS as a source. 

Brief Summary Text - BSTX (12): 

In accordance with the present invention a method of achieving global 
planarization for a semiconductor chip, comprised with DRAM cell arrays, and 
peripheral logic devices, featuring the use of TEOS deposited silicon oxide 
masking, and selective HF vapor etching procedures, is described. After 
forming openings in a BPSG layer, polysilicon crown shaped storage node shapes 
are formed in these openings, overlying and contacting, conductive plug 
structures, which in turn are used to communicate with underlying source/drain 
regions, of a transfer gate transistor . A thin, TEOS deposited, silicon oxide 
layer, is then formed overlying the BPSG layer, and covering the polysilicon 
crown shape storage node structures. A photoresist shape is used as a mask to 
protect the thin, TEOS formed, silicon oxide layer, overlying peripheral logic 
device regions, during a first, selective HF vapor etch procedure, used to 
remove the thin, TEOS formed, silicon oxide layer, from the top surface of the 
BPSG layer, located between polysilicon crown shaped storage node structures, 
as well as removing the thin, TEOS layer from the surface of the polysilicon 
crown shaped storage node structures. The photoresist shape, can remain, or be 
removed, prior to a second, selective HF vapor procedure, used to selectively 
remove unprotected regions of the BPSG layer, in an area between polysilicon 
crown shaped storage node structures, with the photoresist shape, or the thin, 
TEOS layer, providing the desired masking needs. After formation of a 
capacitor dielectric layer, on the exposed surfaces of the polysilicon crown 
shaped capacitor structures, a polysilicon layer is deposited, filling the 
space between the polysilicon crown shaped capacitor structures. A patterning 
procedure, used to define a polysilicon upper plate structure, completes the 
fabrication procedure of the crown shaped capacitor structure, encased with the 
BPSG layer, resulting in a semiconductor chip exhibiting a top surface 
topography, featuring a top surface of the crown shaped capacitor structures, 
at the same level as a top surface of the BPSG layer, located overlying 
peripheral logic device regions. 

Drawing Description Text - DRTX (3): 

FIGS. 1-9, which schematically, in cross-sectional style, show key stages of 
fabrication used to achieve global planarization for a semiconductor chip, 
comprised with DRAM devices, featuring high step heights crown shaped capacitor 
structures, and comprised with peripheral, logic devices, featuring a less 



8/24/05, EAST Version: 2.0.1.4 



severe topology than the DRAM device counterparts. 



Detailed Description Text - DETX (2): 

The methods used to create global planarization for a semiconductor chip, 
comprised with DRAM devices, featuring severe topography as a result of crown 
shaped capacitor structures, and comprised with peripheral, logic devices, 
featuring less severe topography, will now be described in detail. A 
semiconductor substrate 1, comprised of single crystalline silicon, with a 
<100> crystallographic orientation, is sued and schematically shown in 
FIG. 1. Gate insulator layer 2, comprised of silicon dioxide, at a thickness 
between about 30 to 300 Angstroms, is obtained via thermal oxidation 
procedures. Polysilicon layer 3, is deposited via low pressure chemical vapor 
deposition, (LPCVD), procedures, to a thickness between about 500 to 4000 
Angstroms. Polysilicon layer 3, is either doped in situ, during deposition, 
via the addition of arsine, or phosphine, to a silane ambient, or polysilicon 
layer 3, is deposited intrinsically, then doped via ion implantation of arsenic 
or phosphorous ions. A silicon nitride layer 4, obtained via LPCVD or plasma 
enhanced chemical vapor deposition, (PECVD), procedures, at a thickness between 
about 500 to 3000 Angstroms, is used to cap polysilicon layer 3. Conventional 
photolithographic and reactive ion etching, (RIE), procedures, are used to 
create the silicon nitride capped, polysilicon gate structure, or word line. 
If a more conductive word line is desired, a polycide, (metal 
silicide-polysilicon), layer, can be used in place of polysilicon layer 3. 
Source/drain regions 5, are next formed, via ion implantation of arsenic or 
phosphorous ions, in regions of semiconductor substrate 1, not covered by the 
gate structures. Insulator spacers 6, comprised of silicon nitride, are next 
formed via deposition of a silicon nitride layer, via LPCVD or PECVD 
procedures, at a thickness between about 200 to 1000 Angstroms, followed by an 
anisotropic RIE procedure, using CHF.sub.3 as an etchant. The results of these 
procedures are schematically shown in FIG. 1 . 

Detailed Description Text - DETX (3): 

A first borophosphsilicate glass, (BPSG), layer 7, is deposited, via LPCVD 
or PECVD procedures, at a thickness between about 8000 to 12000 Angstroms, 
comprised with between about 15 to 20 weight % B.sub.2 O.sub.3, and with 
between about 5 to 10 weight % P.sub.2 O.sub.5. A chemical mechanical 
polishing, (CMP), procedure is employed to create a smooth top surface 
topography for first BPSG layer 7. Conventional photolithographic and RIE 
procedures, using CHF3 as an etchant, are used to open first contact holes 8, 
in first BPDG layer 7, exposing portion of the top surface of source/drain 
regions 5. After removal of the photoresist shape, used to define first 
contact holes 8, via plasma oxygen ashing and careftil wet cleans, first contact 
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plug structures 9, shown schematically in FIG. 1 , are formed in first contact 
holes 8. First contact plug structures 9, are formed via deposition of either 
an in situ doped polysilicon layer, or a tungsten layer, via LPCVD procedures, 
to a thickness between about 3000 to 8000 Angstroms, completely filling first 
contact holes 8. A CMP, or a selective RIE procedure, using CLsub.2 as an 
etchant, is used to remove material from the top surface of first BPSG layer 7, 
creating first contact plug structures 9, in first contact holes 8. 

Detailed Description Text - DETX (4): 

A second BPSG layer 10, is next deposited via LPCVD or PECVD procedures, to 
a thickness between about 8000 to 12000 Angstroms, comprised with between about 
15 to 25 weight % B.sub.2 O.sub.3, and between about 5 to 10 weight % P.sub.2 
O.sub.5. Conventional photolithographic and RIE procedures, using CHF.sub.3 as 
an etchant for BPSG, are next employed to open second contact hole openings 11, 
exposing the top surface of first contact plug structures 9. After removal of 
the photoresist shape used to define second contact holes 1 1 , via plasma oxygen 
ashing and careful wet cleans, a conductive material, such as an in situ doped, 
polysilicon layer, or a tungsten layer, is deposited using LPCVD procedures, to 
a thickness between about 3000 to 8000 Angstroms, completely filling second 
contact holes 1 1 . A selective RIE procedure, using Cl.sub.2 as an etchant, or 
a CMP procedure, is used to remove regions of the conductive layer fi-om the top 
surface of second BPSG layer 10, forming second contact plug structures 12, 
located in second contact holes 1 1 , directly overlying, and contacting, first 
contact plug structures 9. This is schematically shown in FIG. 2. Silicon 
nitride layer 13, is next deposited, using LPCVD or PECVD procedures, to a 
thickness between about 100 to 1000 Angstroms, followed by the deposition of 
third BPSG layer 14, again using either LPCVD or PECVD procedures, at a 
thickness between about 5000 to 15000 Angstroms, again comprised with between 
about 15 to 25 weight % B.sub.2 O.sub.3, and between about 5 to 10 weight % 
P.sub.2 O.sub.5. The result of these depositions is schematically shown in 
FIG. 2. 

Detailed Description Text - DETX (5): 

Photoresist shape 15, is used as a mask to allow an anisotropic RIE 
procedure, using CHF.sub.3 as an etchant for third BPSG layer 14, and for 
silicon nitride layer 13, to create openings 16, exposing the top surface of 
second contact plug structures 12. This is schematically shown in FIG. 3. 
Openings 16, will be used to form subsequent crown shaped storage node 
structures. After removal of photoresist shape 15, via plasma oxygen ashing 
and careful wet cleans, polysilicon layer 17a, is deposited, via LPCVD 
procedures, to a thickness between about 300 to 800 Angstroms. Polysilicon 
layer 17a, located on the top surface of third BPSG layer 14, as well as 
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coating the sides of openings 16, including overlying and contacting the top 
surface of second contact plug structures 12, is in situ doped, during 
deposition, via the addition of arsine or phosphine, to a silane ambient. To 
further increase the surface area of a storage node structure, in addition to 
the surface increases established via use of the crown shaped structure, a 
hemispherical grained silicon, (HSG), layer 18, comprised of convex and concave 
features, is formed on polysilicon layer 1 7a. This is schematically shown in 
FIG. 4. HSG layer 18, is obtained via deposition of an HSG silicon seed layer, 
at a temperature between about 450 to 650.degree. C, to a thickness between 
about 100 to 500 Angstroms, followed by an anneal procedure, performed at a 
temperature between about 750 to 900. degree., in a nitrogen ambient, at a 
pressure between about 0.1 to 0.3 torr. 

Detailed Description Text - DETX (6): 

FIG. 5, shows the creation of individual crown shaped storage node 
structures, each in an opening 16. This is accomplished via a CMP procedure, 
removing the regions of both HSG silicon layer 18, as well as of polysilicon 
layer 17a, residing on the top surface of third BPSG layer 14, resulting in 
individual, crown shaped structures, comprised of HSG silicon layer 18, on 
underlying polysilicon shape 17b. A critical silicon oxide layer 19, obtained 
via LPCVD or PECVD procedures, at a thickness between about 100 to 1000 
Angstroms, is next deposited, using tetraethylorthosilicate, (TEOS), as a 
source, overlying the individual, crown shaped storage node structures, as well 
as overlying the region of third BPSG layer 14, located between crown shaped 
storage node structures. In addition silicon oxide layer 19, overlays the top 
surface of third BPSG layer 14, in peripheral, or non -DRAM regions, of the 
semiconductor chip. This is schematically shown in FIG. 5. 

Detailed Description Text - DETX (7): 

The selective removal of silicon oxide layer 19, in DRAM regions, is next 
addressed and schematically shown in FIG. 5. Photoresist shape 20, is formed 
on silicon oxide layer 19, in regions in which silicon oxide layer 19, resides 
in peripheral regions of the semiconductor chip, or in DRAM regions not 
occupied by the crown shaped storage node structures, A first vapor 
hydrofluoric, (HF), procedure, performed at a temperature between about 25 to 
50.degree. C., is then used to remove regions of silicon oxide, not covered by 
photoresist shape 20. This procedure is performed using between about 2 to 8 
liters.min of vapor H.sub.2 O, in addition to between about 75 to 175 seem of 
the HF vapor, resulting in the desired selectivity to the underlying BPSG 
layer, and is performed using a time mode procedure. Photoresist shape 20, 
subjected to the first vapor HF procedure, may be damaged as a result of 
exposure to the vapor HF procedure, and therefore may not supply the needed 
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protection during a second vapor HF procedure, used to remove regions of third 
BPSG layer, from between the individual, crown shaped storage node structures, 
creating space 2 1 . Therefore second vapor HF procedure, without the addition 
of vapor H.sub.2 O, is performed at a temperature between about 25 to 
SO.degree. C, again using between about 75 to 175 seem of vapor HF, to 
selectively remove third BPSG layer 14, without attacking silicon oxide layer 
19, even for the case in which photoresist shape 20, were removed prior to the 
second vapor HF procedure. FIG. 7, schematically shows removal of third BPSG 
layer 14, in region 21, located between the individual crown shaped capacitor 
structures, with photoresist shape 20, in place, and used as an etch mask. 
However due to the selectivity, or etch rate ratio, of third BPSG layer 14, to 
silicon oxide layer 19, resulting from the use of only HF vapor, minus the 
vapor H.sub.2 O, this procedure can be performed without the masking 
photoresist shape 20, still resulting in removal of third BPSG layer 14, in 
regions between individual crown shaped storage node structures, while third 
BPSG layer 14, in the peripheral regions, and in DRAM regions not occupied by 
the crown shaped storage node structures, is protected by silicon oxide layer 
19. 

Detailed Description Text - DETX (8): 

After removal of photoresist shape 20, via plasma oxygen ashing and carefiil 
wet cleans, the remaining regions of silicon oxide layer 19, located on the top 
surface of third BPSG layer 14, in the peripheral region, is removed via a wet 
HF procedure. This wet HF procedure is also used as a pfe-clean for the 
formation of capacitor dielectric layer 22, formed on the crown shaped storage 
node structures. This is schematically shown in FIG. 8. Capacitor dielectric 
layer 22, is comprised of Oxidized siHcon Nitride on silicon Oxide, (ONO). 
This is accomplished via initially forming a silicon oxide layer on the crown 
shaped storage node structures, to a thickness between about 50 to 100 
Angstroms, via thermal oxidation procedures. A silicon nitride layer is next 
deposited, via LPCVD or PECVD procedures, to a thickness between about 30 to 
100 Angstroms, than subjected to a thermal oxidation procedure, converting the 
silicon nitride layer to a silicon oxynitride layer, resulting in a capacitor 
dielectric layer, or ONO layer 22, at an equivalent silicon oxide thickness 
between about 50 to 100 Angstroms. A polysilicon layer is next deposited via 
LPCVD procedures, to a thickness between about 500 to 2000 Angstroms, either 
doped in situ, during deposition via the addition of arsine, or phosphine, to a 
silane ambient, or grown intrinsically then doped via ion implantation of 
arsenic, or phosphorous ions. The polysilicon layer also completely fills 
space 21, located between crown shaped storage node structures. Conventional 
photolithographic and RIE procedures, using Cl.sub.2 as an etchant, are used to 
create upper polysilicon plate, or electrode 23, shown schematically in FIG. 9, 
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resulting in a top surface topography, level with the top surface topography 
located in peripheral regions, or in DRAM regions not occupied by crown shaped 
storage node structures. Removal of the photoresist shape, used for definition 
of upper polysilicon plate 23, is accomplished via plasma oxygen ashing and 
careful wet cleans. Crown shaped capacitor structure 24, comprised of upper 
polysilicon plates, overlying several individual crown shaped storage node 
structures, can be used to fabricate sub micron, DRAM devices, with channel 
lenghts less than 0.25. 

Claims Text - CLTX (2): 
providing transfer gate transistors, on a semiconductor substrate, with a 
source/drain region of a transfer gate transistor, located in a portion of said 
semiconductor substrate to be used for said memory devices; 

Claims Text - CLTX (3): 

providing contact hole openings, in insulator layers, exposing portions of 
the top surface of said source/drain region; 

Claims Text - CLTX (4): 

providing contact plug structures, formed in contact hole openings, 
contacting said source/drain region; 

Claims Text - CLTX (7): 

forming openings in said BPSG layer, and in said silicon nitride layer, 
exposing the top surface of said contact plug structures; 

Claims Text - CLTX (8): 

forming crown shaped storage node structures in each opening, in said BPSG 
layer; and in said silicon nitride opening : 

Claims Text - CLTX (13): 

forming a capacitor dielectric layer on said crown shape storage node 
structures; and 

Claims Text - CLTX (14): 

forming an upper plate structure, on said capacitor dielectric layer, with 
said upper plate structure filling the space between said crown shaped storage 
node structures, resulting in the formation of a crown shaped capacitor 
structure, in a memory device region, comprised of said upper plate structure, 
said capacitor dielectric layer, and said crown shaped storage node structures, 
with the top surfacel, in said memory device region, level with the top surface 
of peripheral regions, covered with said BPSG layer. 
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Claims Text - CLTX (16): 

3. The method of claim 1, wherein said silicon nitride layer is obtained 
via LPCVD or PECVD procedures, at a thickness between about 100 to 1000 
Angstroms. 

Claims Text - CLTX (17): 

4. The method of claim 1 , wherein said BPSG layer is obtained via LPCVD or 
PECVD procedures, at a thickness between about 5000 to 15000 Angstroms, 
comprised with between about 15 to 25 weight % B.sub.2 O.sub.3, and between 
about 5 to 10 weight % P.sub.2 O.sub.5. 

Claims Text -CLTX (18): 

5. The method of claim 1, wherein said openings are formed in said BPSG 
layer, and in said silicon nitride layer, via an anisotropic RIE procedure, 
using CHF.sub.3 as an etchant for said BPSG layer, and as an etchant for said 
silicon nitride layer. 

Claims Text - CLTX (19): 

6. The method of claim 1, wherein said crown shaped storage node structures 
are comprised of an underlying polysilicon layer, obtained via LPCVD 
procedures, at a thickness between about 300 to 800 Angstroms, and doped in 
situ, during deposition, via the addition of arsine, or phosphine, to a silane 
ambient, and wherein said crown shaped storage node structures are also 
comprised of an overlying HSG silicon layer, obtained via deposition of an HSG 
silicon seed layer, at a temperature between about 450 to 650.degree. C, to a 
thickness between about 100 to 500 Angstroms, then annealed at a temperature 
between about 750 to 900.degree. C, in a nitrogen ambient, at a pressure 
between about 0.1 to 0.3 torr. 

Claims Text - CLTX (20): 

7. The method of claim 1 , wherein said silicon oxide layer is obtained via 
LPCVD or PECVD procedures, to a thickness between about 100 to 1000 Angstroms, 
using TEOS as a source. 

Claims Text - CLTX (23): 

10. The method of claim 1, wherein said upper plate structure is comprised 
of polysilicon, is obtained via LPCVD procedures, to a thickness between about 
500 to 2000 Angstroms, either doped in situ, via the addition of arsine, or 
phosphine, to a silane ambient, or doped via ion implantation of arsenic, or 
phosphorous ions. 



8/24/05, EAST Version: 2.0.1.4 



Claims Text - CLTX (24): 

1 1 . A method of using vapor HF procedures to obtain a level top surface 
planarity for a semiconductor region, comprised with DRAM devices, featuring 
high step height, crown shaped structures, and comprised with peripheral, logic 
devices, featuring lower step heights, comprising the steps of: 

Claims Text - CLTX (25): 

providing transfer gate transistors, on a region of said semiconductor 
substrate to be used for DRAM devices, with a source/drain region of a transfer 
gate transistor, located in a portion of said semiconductor substrate; 

Claims Text - CLTX (26): 

forming first contact plug structures, in first contact hole openings, in a 
first BPSG layer, with said first contact plug structures overlying, and 
contacting, a portion of the top surface of said source/drain region; 

Claims Text - CLTX (27): 

forming second contact plug structures, in second contact hole openings, in 
a second BPSG layer, with said second contact plug structures, overlying and 
contacting, said first contact plug structures; 

Claims Text -CLTX (30): 

forming storage node openings in said third BPSG layer, and in said silicon 
nitride layer, exposing the top surface of said second contact plug structures; 

Claims Text -CLTX (33): 
performing a chemical mechanical polishing procedure, to form crown shaped 
storage node structures, in said storage node openings ; 

Claims Text -CLTX (35): 

forming a photoresist shape, with an opening exposing a portion of said 
silicon oxide layer that overlays said crown shaped storage node structures, 
and with said opening exposing a portion of said silicon oxide layer that 
overlays a portion of said third BPSG layer, located between said crown shaped 
storage node structures; 

Claims Text - CLTX (36): 

performing a first vapor HF procedure, removing portions of said silicon 
oxide layer, exposed in said opening, in said photoresist shape; 

Claims Text -CLTX (38): 
forming a capacitor dielectric layer, on said crown shaped storage node 
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structures; 



Claims Text - CLTX (40): 
patterning of said second polysilicon layer, to form a upper polysilicon 
plate, for a crown shaped capacitor structure, comprised of said upper 
polysilicon plate, comprised of said capacitor dielectric layer, and comprised 
of underlying, said crown shaped storage node structures, with the top surface 
of said crown shape capacitor structure, planar with the top surface of said 
third BPSG layer, located overlying said peripheral, logic devices. 

Claims Text - CLTX (42): 

13. The method of claim 11, wherein said silicon nitride layer is obtained 
via LPCVD or PECVD procedures, at a thickness between about 100 to 1000 
Angstroms. 

Claims Text - CLTX (43): 

14. The method of claim 11, wherein said third BPSG layer is obtained via 
LPCVD or PECVD procedures, at a thickness between about 5000 to 15000 
Angstroms, comprised with between about 15 to 25 weight % B.sub.2 O.sub.3, and 
between about 5 to 10 weight % P.sub.2 O.sub.5. 

Claims Text - CLTX (44): 

15. The method of claim 1 1, wherein said storage node openings are formed 
in said third BPSG layer, and in said silicon nitride layer, via an anisotropic 
RIE procedure, using CHF.sub.3 as an etchant for said third BPSG layer, and as 
an etchant for said silicon nitride layer. 

Claims Text -CLTX (45): 

16. The method of claim 11, wherein said first polysilicon layer is 
obtained via LPCVD procedures, at a thickness between about 300 to 800 
Angstroms, and doped in situ, during deposition, via the addition of arsine, or 
phosphine, to a silane ambient. 

Claims Text - CLTX (46): 

17. The method of claim 11, wherein said HSG silicon layer is obtained via 
deposition of a HSG silicon seed layer, at a temperature between about 450 to 
650.degree. C, to a thickness between about 100 to 500 Angstroms, then 
annealed at a temperature between about 750 to 900.degree. C, at a pressure 
between about 01 to 0.3 torr, in a nitrogen ambient. 

Claims Text - CLTX (47): 

18. The method of claim 11, wherein said silicon oxide layer is obtained 
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via LPCVD or PECVD procedures, to a thickness between about 100 to 1000 
Angstroms, using TEOS as a source. 

Claims Text - CLTX (50): 

21. The method of claim 11, wherein said second polysilicon layer is 
obtained via LPCVD procedures, to a thickness between about 500 to 2000 
Angstroms, and either doped in situ, during deposition, via the addition of 
arsine, or phosphine, to a silane ambient, or deposited intrinsically then 
doped via implantation of arsenic, or phosphorous ions. 
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